1.- Given the scalar function of position 

H(c,y,z) = x?y — 3xyz + 2? 

find the value of grad(4) at the point (3, 1,2). Also find the directional derivative of (¿)at 
this 

point in the direction of the vector 3: — 2; + 6k 


v¿ = Pa 22) 


E Ly — 3xyz +2?) 

_ Oxy-3xyz +2? E Ox?y — 3xyz + 27 9+ 0x?y — 3xyz + z3 5 
Ox Oy Oz 

= (2xy — 3yz2)2 + (e? — 3x2)9 + (-3xy + 322)2 

= (2xy — 3yz,x? — 3xz,-3xy + 32?) 

The gradient at the point (3, 1,2) is 

V0(3,1,2) =(Q2-3-1-3-1-2-(3)?)-3-3-2,3+-3-1+3-(Q)) = 

= (0:93) 


lu = Ju? 


= fui +4 +u 
324 (2) +6? = /9+4+36 =7 
then, the vector is ú = (3,-2,6)/7 
So, We can find the direcional deritative 


=A 


Vó -ú= (0,-9,3) » 0279 


= 50.3 + (9) + (22) +3 +6) 


= 5 (0 + 18 +18) = 36 


7 
= 36 
dl 


2.-If the velocity of a fluid at the point (x, y,z) is given by 
v = (ax + by)i + (cx + dy)j 
find the conditions on the constants a, b, c and d in order that 
divv=0, curlv=0 
verify that in this case 
y = 5 grad(ax? + 2bxy — ay?) 
The velocite of the fluid is v = (ax + by)i + (cx + dy) 
Now, we need to find the constans a,b,c.d 
divw=V+.»v=0 
curlv=Vxv=0 


Vey= ( o 2 2) (0:00 


Ox” 0y” Oz 
_ 00%, 00, 00,  0Olax+by)  0O(cx+dy) 20 
Ox sE Oy j Oz Ox y Oy y Oz 
=a+b 
Soa+b=0=>d=-a 
ij k 
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So we have b-c=0=>c=b 
V = (ax + by)i + bx — ay)j 


).- 0 +0j+(c=DA=(0,0.é=5) 


v= gradf= Vf 
Uyi + Uy] + U¿Z = ci í; 
URI), 
DN 
Oy) _ 
a ax + by 


Ax, y) = J ax + bydx 
Ax,y) = +ax? + byx + c(y) 


Ofx,y) — O 1 2 
> Lar + byx+c0)) 
a 290). 
dy 
adC) _ 
dy 
C() = f =anyay 


C(») = 30 +C 


fx, y) = Sar + byx — 3ay +C= Sar + 2byx — ay? + C) 


